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ABSTRACT 

Background: Small-area studies of health inequalities 
often have an urban focus, and may be limited in their 
translatability to non-urban settings. Using small-area 
units representing communities, this study assessed 
the influence of living in different settlement types 
(urban, town and rural) on the prevalence of four 
chronic diseases (heart disease, cancer, diabetes and 
stroke) and compared the degrees of associations with 
individual-level and community-level factors among the 
settlement types. 

Methods: The associations between community-level 
and individual-level characteristics and prevalence of 
the chronic diseases were assessed using logistic 
regression (multilevel and non-multilevel) models. 
Individual-level data were extracted from the Canadian 
Community Health Survey (2007-2011). Indices of 
material deprivation and social isolation and the 
settlement type classification were created using the 
Canadian Census. 

Results: Respondents living in towns were 21% more 
likely to report one of the diseases than respondents 
living in urban communities even after accounting for 
individual-level and community-level characteristics. 
Having dependent children appeared to have protective 
effects in towns, especially for males (OR: 0.49 (95% 
CI 0.27 to 0.90)). Unemployment had a strong 
association for all types of communities, but being 
unemployed appeared to be particularly damaging to 
health of males in urban communities (OR: 2.48 (95% 
CI 1.43 to 4.30)). 

Conclusions: The study showed that those living in 
non-urban settings, particularly towns, experience extra 
challenges in maintaining health above and beyond the 
socioeconomic condition and social isolation of the 
communities, and individual demographic, behavioural 
and socioeconomic attributes. Our findings also 
suggest that health inequality studies based on urban- 
only settings may underestimate the risks by some 
factors. Ways to devise meaningful small-area units 
comparable in all settlement types are necessary to 
help plan effective provision of chronic disease-related 
health services and programmes on a regional scale. 



Strengths and limitations of this study 



■ Existing studies of health inequalities are usually 
confined either a small-area level but urban areas 
only, or across urban and non-urban areas but 
using a larger area unit. This study addresses 
the weaknesses of both types of studies. 

■ The study found some nuanced differences 
among the various settlement types, where resi- 
dents in towns experience extra challenges in 
maintaining health above and beyond the socio- 
economic condition and social isolation of the 
communities, and individual demographic, 
behavioural and socioeconomic attributes. 

■ The strong negative influence of unemployment 
and the relatively benign influence of low house- 
hold income in town and rural communities com- 
pared with urban communities suggest possible 
differences in the importance of the psychosocial 
and (neo)material explanations of socioeconomic 
position in different settlement types. 

■ Cross-sectional data were used, limiting our 
ability to determine clear cause-effect relation- 
ships between health and individual and area- 
level risk factors investigated. 

INTRODUCTION 

Interest in the influence of living environ- 
ment in the production of health inequalities 
has grown rapidly in public health and epi- 
demiology in the past two decades. In par- 
ticular, the neighbourhood social and 
socioeconomic conditions such as material 
deprivation, 1 2 residential instability 2 and 
lack of social support 5 have been found to be 
contributory factors to higher occurrences of 
cardiovascular disease, cancer and diabetes, 4 
mental health disorders, 6 7 lower self-rated 
health and life expectancy 1 6 even after 
accounting for individual-level common risk 
factors such as income, education and 
smoking status. 



Terashima M, Rainham DGC, Levy AR. BMJ Open 201 4;4:e004459. doi:1 0.1 136/bmjopen-201 3-004459 



1 



Open Access 



6 



What is relatively understudied, however, is the 
small-area level evidence for the effects of living environ- 
ment on various health conditions in a regional context, 
inclusive of urban and non-urban settings. The majority 
of 'neighbourhood' or small-area evidence of health 
inequalities has been based on urban areas. 8-10 When 
rural and urban areas were included in a study, analyses 
have often been based on larger-area units, since 
small-area investigation in rural areas pose practical data 
problems due to the small population size. 11 The results 
of studies about rural-urban differences in health and 
disease conditions have been varied, partially due to the 
varying sizes of area units employed. 10 

There are two main reasons for studying small-area 
level health inequalities across urban and non-urban set- 
tings. First, the relationships between living environment 
and health, or even relationships between individual- 
level factors and health, may not be the same when com- 
pared between urban and non-urban settings. 12 Second, 
not only local scale- (eg, health districts), but also larger, 
regional scale- (eg, a province) decision-making on 
intervention programs and policies often requires identi- 
fication of most at-risk neighbourhoods or communities 
within the jurisdiction. For example, a provincial pro- 
gramme may need to identify priority communities to 
dispatch provincially funded specialist teams based on 
distributions of present health statuses and associated 
risk factors. 

This study focuses on improving knowledge about 
small-area health inequalities by assessing the prevalence 
of chronic diseases (heart disease, cancer, diabetes and 
stroke) and their relationships with settlement (urban, 
town and rural) types. The specific objectives are: 

1. To assess the influence on health of living in non-urban 
communities compared with living in urban communi- 
ties after taking into account common individual risk 
factors and community-level characteristics. 

2. To compare the extents of the effects by observed 
individual-level and community-level characteristics 
among urban and non-urban settlement types. 

Nova Scotia has a relatively small population and few 
studies 13 have been conducted to examine within- 
province inequalities in health using small-area equiva- 
lents to neighbourhood or community as a unit of 
investigation. Nova Scotia has some of the highest inci- 
dence and mortality rates from chronic diseases in the 
country. 14 The extents of the influence of area-level 
factors on health outcomes in the province — particularly 
after accounting for individual risk factors — remain 
largely unknown. 

METHODS 

Small-area units and data 

Nova Scotia has a set of administrative area units called 
'communities' (n=276), developed by the Nova Scotia 
government to better represent generally perceived 
community identities for the purpose of public 



policy development and decision-making. 15 Our study 
employed the communities as a basis of analysis. 
'Communities' are considered in this study as collections 
or clusters of neighbourhoods 16 with shared identity and 

17 

social processes relevant to their health. Administrative 
area units commonly used in Canada to represent 'neigh- 
bourhoods' such as census tracts and census dissemin- 
ation areas (DAs) 8 9 18 are either unavailable or not well 
suited to represent perceived neighbourhoods in rural 
areas. 19 Census subdivisions, which are sometimes coined 
as communities, 20 still contain diverse subareas, most 
likely masking potentially important within-area varia- 
tions. With the absence of rural area units considered as 
good proximation of perceived neighbourhood entities 
comparable with urban neighbourhoods, these commu- 
nity units are the most suitable, smallest area units 
available. 

The average community population size was 3456 
(median 1797), ranging from 110 to 31 000 in 2006. In 
order for each area to have a sufficient sample size (10 
or more) of individual-level data, some adjacent commu- 
nities were combined, resulting in 200 areas — still fitting 
with our working definition of 'communities'. We used 
the Canadian Census data (2006) to derive three 
characteristics for these 200 communities: (1) material 
deprivation, (2) social isolation and (3) settlement type 
(urban, town or rural). Scores of material deprivation 
were based on a composite of three variables (average 
individual income, proportion of people without high 
school diploma (population ages 20+) and unemploy- 
ment rate (population ages 25+)). Social isolation was 
comprised of the proportion of lone parents, of people 
who are separated, widowed or divorced, and of people 
living alone (population ages 15+). 21 

Communities were classified into three settlement 
types based on population density (per kilometre road) 
using geometric intervals — a method which minimises 
within-group variance — and using Google Earth satellite 
images. 22 There were 29 'urban' (Halifax Metro and 
adjacent) communities, 58 'towns' (mid-size to small-size 
towns outside of Halifax Metro) and 113 sparse 'rural' 
communities. Figure 1 shows the spatial distribution of 
communities in the province by three settlement types. 

Individual-level data 

The Canadian Community Health Survey (CCHS) was 
accessed under a contractual agreement with Statistics 
Canada, and the project and data usage protocol were 
followed according to their regulations. CCHS, a national 
cross-sectional survey, contains data on various health 
outcomes, sociodemographic characteristics and 
health-related behaviours of the respondents 12 years 
and older. Combining the five most recent available years 
(2007-2011) resulted in a dataset containing 12 259 
respondents for Nova Scotia. Postal code and Census DA 
information of the respondents were used to assign com- 
munities. Many of the DA boundaries fell into one com- 
munity, in which case the community assignment was 
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straightforward. Where DA boundaries intersected more 
than one community, the concentration of residences 
with the same postal code was examined. Usually, resi- 
dences with the same postal codes are clustered in one 
community, with only a few residences crossing over into 
another community. We therefore chose the community 
containing a majority of the residences with the same 
postal code. There were 1026 records for which the com- 
munity could not be determined. Removing these 
records resulted in 11 233 records. The self-reported 
presence of diagnosed chronic diseases was used as a 
dependent variable. Dichotomous responses regarding 
heart disease, diabetes and stroke in the Survey (eg, Do 
you have diabetes? — 1 for yes and 0 otherwise) were used 
as they were. For cancer, the responses regarding the 
current and past diagnosis (also dichotomous) were com- 
bined. The responses for the four diseases were also com- 
bined to assess the associations between the explanatory 
variables and having at least one of the disease outcomes. 
Ages of the respondents were classified into: 24 years or 
younger; 25-44; 45-64; and 65+ years of age. Marital 
status was classified into: couple — married or in a 
common-law relationship; and single — single or never 
married, separated, divorced or widowed. The status of 
having dependants was dichotomised into those with 
17-year-old or younger children and those without. A 
body mass index of 25 and higher was grouped into 'over- 
weight or obese' versus 'not overweight or obese'. Three 
activity levels — active, moderately active, and inactive — 
were based on the calculation of total daily energy 
expenditure from the duration and frequency of the 
respondents' leisure time and transportation activities. 23 
Smoking status was determined by whether the 



respondents smoked daily or occasionally in the last 
12 months. Education level was classified into those with: 
postsecondary education; some postsecondary education; 
completed high school; and some high school education. 
Household income was categorised into: less than 
$20 000; $20 000-S39 999; $40 000-$59 999; $60 000- 
$79 999; and $80 000 plus. Since non-income assets may 
better indicate economic standing in non-urban house- 
holds than income, we also included home ownership. 
The test of multicollinearity showed no significant infla- 
tion or high correlations between the two variables. 
There was no significant difference between retained and 
removed respondents for whom communities were not 
identifiable. 

Analyses 

Multilevel logistic regression models were employed as 
an initial model to examine the odds of reporting each 
and at least one of the four diseases. The glimmix pro- 
cedure in SAS (Gary, North Carolina, USA) estimates 
random effects using pseudolikelihood. Multilevel 
models account for the clustering of individual 
characteristics within areas and allow the examination of 
residual components for different levels (eg, individual 
levels and area levels) separately. 24 Random intercepts at 
an area level allow the calculation of intraclass correl- 
ation (ICC), and the ICC of an empty model (Model 0) 
indicates the estimate of the total variance in the 
outcome attributed to differences between areas. 

To assess the influence of living in non-urban settle- 
ment types, the odds of diseases were assessed with settle- 
ment type as a sole explanatory variable (Model 1 ) , then 
with the other community characteristics (Model 2), 
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Table 1 Descriptive statistics of respondents stratified by settlement type, Nova Scotia 2007-201 1 (n=1 1 233) 


Variable 


Urban (%) 


Town (%) 


Rural (%) 


Total respondents included 


2776 (41 .0) 


CO A O / T7 C\ 

5349 (37.5) 


3108 (21 .4) 


Self-reported diagnosed heart disease 








No 


261 1 (95.9) 


A Q01 /no A\ 


3830 (93.4) 


Yes 


161 (5.9) 


coo l~7 c\ 

52U (/.b) 


0~7H /C C\ 

2/1 (b.b) 


(Missing=19) 








Self-reported diagnosed cancer (current and past) 






No 


2786 (91 .4) 


4/yt> (yi ./) 


occc /no a\ 
2ooo (yo.4; 


Yes 


220 (8.6) 


CiO /Q n\ 

oid (o.y) 


QOH /C C\ 

o2l (b.b) 


(Missing=2) 








Self-reported diagnosed diabetes 






No 


2567 (93.9) 


A~7QC /OH "7\ 

4/00 (yi . / ) 


2795 (92.0) 


Yes 


209 (6.1) 


ceo /o o\ 

5bU (8.0) 


31 o (8.0) 


(Missing=3) 








Self-reported diagnosed stroke 








No 


2746 (98.5) 


covio /no c\ 
O24o (yo.D) 


one i /on o\ 


Yes 


28 (1.5) 


96 (1 .4) 


54 (0.8) 


(Missing=10) 








Self-reported diagnosed any of the four diseases 




No 


2282 (85.7) 


3994 (79.2) 


noro /oh r\\ 

2368 (81 .0) 


Yes 


494 (14.3) 


1355 (20.8) 


—J A r\ 1 A O 0\ 

740 (19.0) 


Age (years) 








12-24 


475 (20.2) 


781 (16.5) 


446 (17.6) 


25^4 


823 (34.6) 


-i ooo t r\c\ a \ 

1238 (28.1) 


A a /or - o\ 

641 (25.2) 


45-64 


903 (31 .6) 


1768 (35.3) 


-1 A O^ /O^ OX 

1 167 (37.9) 


65+ 


575 (13.5) 


1562 (20.1) 


o r~ A / A o o\ 

854 (19.3) 


Marital status 








Single 


1 345 (56.5) 


£bUo (oo.l ) 


H CflC /CO 0\ 

1 byb \OiL.iL) 


Couple 


1431 (43.8) 


r\ ~~7 a /~i I a a o\ 

21 Ao (41 .9) 


A A A r\ 1 r\—f o\ 

1412 (37.8) 


Home ownership 








Own home 


1886 (68.1) 


QOOO /~7Q C\ 
oyoU (/O.D) 


o"7C"7 /on n\ 

2/0/ (oy.y; 


Do not own home 


864 (31 .9) 


a ooo /OH A \ 

1 302 (21 .4) 


OH/1 / H O H \ 

314 (10.1) 


(Missing=1 18) 








Dependent children (17 years old or less) 






NO 


1 QQR /CO A \ 


a r\A a /cc (~\\ 

401 1 (66.0) 


OOOO 1 C A 0\ 

2333 (64.8) 


Yes 


781 (36.9) 


-i ooo /o a r\\ 

1 338 (34.0) 


775 (35.2) 


Employed 








Yes 


1741 (80.2) 


2829 (72.8) 


1676 (71.4) 


No 


619 (19.8) 


H COC /OT 0\ 

1 o2t> \tl( .eL) 


OH C /OQ C\ 

y l o (^o.o; 


(Missing=1926) 








Overweight or obese 








No 


1361 (53.8) 


O0~7~7 /CO 0\ 

2877 (58.9) 


A ~7 A r\ 1 1~ o o\ 

1719 (58.9) 


Yes 


1270 (46.2) 


OH /I /I /ylH H\ 
2144 (41 .1 ) 


1181 (41.6) 


(Missing=681) 








Activity 








Active 


849 (34.8) 


A H7C /or o\ 

1276 (25.6) 


"7H C /nr o\ 

716 (25.8) 


Moderately active 


638 (226) 


1 Of?1 /OK C\ 


ROC /OQ R\ 


Inactive 


1221 (42.6) 


OO >l O /ACt 0\ 

2649 (48.9) 


a r - O /I /f~o o\ 

1584 (50.6) 


(Missing=354) 








Current smoker 






No 


2203 (78.7) 


vl H CO /7C C\ 

415U (/5.b) 


0,171 /7C C\ 

24/1 (/b.b) 


Yes 


573 (21 .3) 


H H O. vl /O >I >1 \ 

1 1 94 (24.4) 


pnn /OO /I \ 

633 (23.4) 


(Missing=8) 








Educational attainment 








Postsecondary 


1631 (59.7) 


2630 (53.1) 


1387 (46.0) 


Some postsecondary 


200 (7.7) 


331 (6.3) 


152 (4.9) 


High school diploma 


342 (13.4) 


736 (14.6) 


420 (14.2) 


No high school 


569 (19.2) 


1560 (26.0) 


1111 (35.0) 


(Missing=163) 














Continued 
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Table 1 Continued 



Variable Urban (%) Town (%) Rural (%) 

Household income 

>$80 000 1032 (42.4) 1483(34.2) 748(28.3) 

$60 000-$79 999 509(19.3) 809(16.7) 508(18.4) 

$40 000-$59 999 490 (16.4) 964(18.5) 546(18.6) 

$20 000-$39 000 501 (15.2) 1236(19.4) 817(23.6) 

<$20 000 245 (6.7) 857(11.1) 489(10.7) 
Community-level variables 
Material deprivation 

Q1 2254(81.1) 911 (18.4) 90(2.8) 

Q2 410 (14.8) 1674(31.3) 451(13.9) 

Q3 93(3.2) 1340(22.7) 712(22.6) 

Q4 19(0.9) 1195(23.3) 898(29.0) 

Q5 0 (0) 229(4.3) 957(31.7) 
Social isolation 

Q1 732 (27.9) 457(11.3) 541(16.3) 

Q2 502 (19.2) 366(7.9) 743(22.4) 

Q3 176(6.9) 195(3.8) 865(29.6) 

Q4 0 (0) 862 (14.2) 719(24.5) 

Q5 1366(46.0) 3469(62.8) 240(7.2) 
Survey year 

2007 591 (19.3) 1126(19.4) 671(21.7) 

2008 560 (19.7) 1190(20.5) 604(18.9) 

2009 538 (19.8) 984(20.0) 626(20.0) 

2010 542 (20.4) 1002(20.2) 593(19.3) 
2011 595 (20.8) 1047 (20.0) 614 (20.2) 

Source: Census of Canada 2006; Canadian Community Health Survey 2007-201 1 . 



followed by a model adjusting for only individual-level 
characteristics (Model 3). The full model (Model 4) 
adjusted for individual-level and community-level 
characteristics. 

To compare the extent of risk by observed factors 
among the settlement types, the fully adjusted models 
were fit for the combination of four diseases to: (1) 
urban communities only, (2) towns only and (3) rural 
communities only subdata. If there were substantial dif- 
ferences in the extent of effects by any factors among 
the settlement types — especially between urban and 
other types — then it would warrant caution in assuming 
levels of risks in non-urban areas based on the findings 
from urban-area analyses. 

Additionally, we examined whether effects of some 
risk factors are mediated by gender. Men typically take 
the main income earning responsibility in a household, 
and being unemployed may produce high stress for 
men, having stronger negative effects on their health 
than for women. 25 A few studies found a stronger risk of 
heart-related conditions for women by neighbourhood 
deprivation and a protective effect of having dependent 
children on hypertension for women. 25 27 These three 
interaction terms were tested in the models. 



RESULTS 

Distributions of respondents by their characteristics, and 
the proportion of the weighted population (to account 



for the survey's sampling design, non-response and post- 
stratification) are shown in table 1. The sample consisted 
of 2276 (41%) urban, 5349 (37.5%) town and 3108 
(21%) rural respondents. Out of 11 233 respondents, 
2589 (17.7% of the population) reported having at least 
one of the four diseases. The comparisons in mean prob- 
ability of having the diseases among urban communities, 
towns and rural communities are shown in figure 2. The 
mean probability of having any of the diseases was statis- 
tically significantly lower (p<0.0001) for urban communi- 
ties than for non-urban communities. There were no 
statistically significant differences between towns and 
rural communities for any of the diseases. 

The multilevel logistic regression showed that living in 
rural communities and towns was associated with at least 
one of the four diseases in unadjusted models (table 2). 
Once other community characteristics were included, 
the associations remained statistically significant for 
heart disease and cancer, while they attenuated for dia- 
betes and stroke. Odds risks of material deprivation and 
social isolation are based on the comparison between 
the most and the least deprived/isolated quintile 
groups. In the full models, living in towns remained a 
significant risk factor for heart disease (OR 1.47 (95% 
CI 1.07 to 2.02)), cancer (OR 1.42 (95% 1.02 to 1.99)) 
and the four diseases together (OR 1.22 (95% 1.00 to 
1.50)). Material deprivation and social isolation were not 
significant in the full models except for material depriv- 
ation for diabetes (OR: 1.62 (95% 1.10 to 2.38)). 
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Figure 2 Comparisons in predicted mean probability (eg, 0.25=25% probability) with 95% CI of having heart disease, diabetes, 
cancer, stroke and any of the four diseases by settlement type. 



The ICCs of empty models for individual diseases 
were between 0.0007 (stroke) and 0.008 (diabetes) — that 
is, 0.07-0.8% of the variance in health outcomes is 
attributed to between-community differences. The ICC 
for the combination of four diseases was 0.011 — small 
but within the lower range reported in previous studies 
examining the area-level effects on cardiovascular dis- 
eases. 26 28 Nevertheless, the multilevel structure of the 
model was dropped for further analysis because: (1) 
none of the communities' random intercepts were statis- 
tically significandy different from the provincial average; 
and (2) the ORs of all explanatory factors were nearly 
identical between the fully adjusted models with and 
without the random component. 

Some differences in the extent of the effects by a few 
factors were observed among setdement types (table 3). 
Having dependants was a significant protective factor for 
those living in towns (OR 0.58 (95% CI 0.41 to 0.81)), 
and it was additionally protective for males (OR 0.49 
(95% CI 0.27 to 0.90)). Unemployed residents in towns 
(OR 2.31 (95% CI 1.88 to 2.82)) and rural communities 
(OR 2.27 (95% CI 1.75 to 2.95)) were more than twice 
as likely to report a disease as unemployed residents in 
urban communities (OR 1.53 (95% CI 1.09 to 2.14)). In 
urban communities, unemployed males were nearly 
150% more likely to report a disease than unemployed 
females and employed males and females (OR 2.48 
(95% CI 1.43 to 4.30)). Moderate-activity level versus 
high-activity level did not present significant differences 



in risk for all setdement types. However, being inactive 
was a strong risk factor in urban communities (OR 1.90 
(95% CI 1.34 to 2.70)), and a less strong but significant 
factor for towns (OR 1.25 (95% CI 1.00 to 1.56)). 

The cross-level interaction between material depriv- 
ation and gender was not statistically significant and 
adding it did not improve the model fit; therefore, it was 
not included in the final models. Regardless of the 
setdement types, marital status (even if the 'single' cat- 
egory was split into 'single or never married' and 'sepa- 
rated, divorced and widowed'), home ownership, 
smoking status and education were not significant 
factors in the full models. 



DISCUSSION 

The main purpose of this study was to assess the associa- 
tions between small-area level inequalities in the preva- 
lence of chronic diseases and living in different 
setdement types, and compare the degrees of association 
with individual and community characteristics among 
these setdement types. The Nova Scotia government- 
designed 'communities' served as a set of small-area 
units: (1) representative of perceived communities in 
which social processes and relationships relevant to 
health most likely occur; and (2) comparable between 
urban and non-urban settings. 

The findings of the study suggest that those living in 
non-urban settings, particularly towns, experience extra 
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Table 2 Settlement type as contextual risks on four types of chronic diseases, Nova Scotia, 2007-201 1 



Unadjusted 
(Model 1) 
OR (95% CI) 



Unadjusted with 
deprivation and 
social isolation (Model 2) 
OR (95% CI) 



Adjusted for 
individual risk 
factors (Model 3) 
OR (95% CI) 



Adjusted for individual 
risk factors and 
deprivation and 
social isolation (Model 4) 
OR (95% CI) 



Four diseases 



Urban 


1.00 


1.00 


1.00 


1.00 




Town 


1.55 (1.33 to 1.81) 


1.35 (1.13 to 1.60) 


1 .23 (1 .04 to 1 .49) 


1.22 


(1.00 to 1.50) 


Rural 


1.46 (1.25 to 1.71) 


1.19 (0.95 to 1.48) 


1.12 (0.93 to 1.33) 


1.10 


(0.85 to 1 .43) 


Material deprivation Q1 




1.00 




1.00 




Q5 




1 .30 (1 .03 to 1 .65) 




0.97 


(0.72 to 1 .29) 


Social isolation Q1 




1.00 




1.00 




Q5 




1 .25 (1 .04 to 1 .49) 




1.11 


(0.89 to 1 .38) 


Heart 












Urban 


1.00 


1.00 


1.00 


1.00 




Town 


1.75 (1.46 to 2.10) 


1 .57 (1 .25 to 1 .98) 


1 .37 (1 .06 to 1 .77) 


1.47 


(1.07 to 2.02) 


Rural 


1 .55 (1 .27 to 1 .90) 


1 .40 (1 .04 to 1 .88) 


1 .25 (0.94 to 1 .66) 


1.41 


(0.94 to 2.11) 


Material deprivation Q1 




1 .00 


1.00 


1.00 




Q5 




1.14 (0.83 to 1.57) 




0.74 


(0.48 to 1.16) 


Social isolation Q1 




1.00 




1.00 




Q5 




1 .27 (1 .00 to 1 .63) 




1.11 


(0.79. to 1 .56) 


Cancer (current and past) 












Urban 


1.00 


1 .00 


1.00 


1.00 




Town 


1.34 (1.14 to 1.58) 


1 .29 (1 .05 to 1 .59) 


1.15 (0.94 to 1.42) 


1.42 


(1.02 to 1.99) 


Rural 


1.34 (1.12 to 1.60) 


1 .33 (1 .01 to 1 .74) 


1.16 (0.92 to 1.46) 


1.22 


(0.94 to 1 .57) 


Material deprivation Q1 




1.00 




1.00 




Q5 




1.10 (0.82 to 1.47) 




0.76 


(0.52 to 1.10) 


Social isolation Q1 




1 .00 




1.00 




Q5 




1 .35 (1 .07 to 1 .69) 




1.10 


(0.83 to 1 .46) 


Diabetes 












Urban 


1.00 


1.00 


1.00 


1.00 




Town 


1 .44 (1 .22 to 1 .70) 


1 .02 (0.82 to 1 .26) 


1 .07 (0.86 to 1 .32) 


0.88 


(0.67 to 1.15) 


Rural 


1.38 (1.15 to 1.65) 


0.80 (0.61 to 1.05) 


0.96 (0.75 to 1.21) 


0.68 


(0.48 to 0.96) 


Material deprivation Q1 




1.00 




1.00 




Q5 




1 .99 (1 .46 to 2.70) 




1.62 


(1.10 to 2.38) 


Social isolation Q1 




1.00 




1.00 




Q5 




0.96 (0.76 to 1 .20) 




0.85 


(0.64 to 1.13) 


Stroke 












Urban 


1.00 


1.00 


1.00 


1.00 




Town 


1.79 (1.10 to 2.75) 


1.26 (0.74 to 2.16) 


1.21 (0.65 to 2.25) 


1.94 


(0.73 to 5.11) 


Rural 


1.74 (1.18 to 2.74) 


1.42 (0.71 to 2.81) 


1 .56 (0.80 to 3.07) 


1.00 


(0.47 to 2.16) 


Material deprivation Q1 




1.00 




1.00 




Q5 




1.14 (0.54 to 2.40) 




0.69 


(0.24 to 1 .98) 


Social isolation Q1 




1.00 




1.00 




Q5 




1.86 (1.01 to 3.42) 




2.52 


(0.96 to 6.61) 



Source: Census of Canada 2006; Canadian Community Health Survey 2007-201 1 . 

Individual risk factors in the adjusted models are: age, marital status, home ownership, having dependent children, employment status, 
overweight or obese, physical activity level, smoking status, educational level and household income. 



challenges in maintaining health above and beyond the 
socioeconomic condition and social isolation of the 
communities, and individual demographic, behavioural 
and socioeconomic attributes. It is still unclear why it is 
not the most remote communities — where there is most 
likely less access to health services, opportunities for 
various social relations and modern amenities — but 
towns that exert a stronger negative influence on health. 

The findings also suggest that health inequality studies 
based on urban-only settings may underestimate the risks 



by some factors. For example, the influence of unemploy- 
ment appears to be much more severe in towns and rural 
communities than in urban communities in our study. On 
the other hand, having a relatively low-household income 
does not seem to be as harmful in non-urban communi- 
ties. The psychosocial effects 29 from the status of being 
unemployed may be more pronounced in non-urban set- 
tings, while a (neo) materialist aspect of the effects 30 — not 
being able to afford goods and services — may be more 
applicable to urban settings, though they are not entirely 
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Table 3 ORs of having at least one of four diseases stratified by settlement type — urban, town and rural, Nova Scotia, 


2007-201 1 










Urban (95% CI) 


Town (95% CI) 


Rural (95% CI) 




n=2776 (yes*=494) 


n=5349 (yes=1355) 


n=3108 (yes=740) 


Age 








1 O OA 


1 .UU 


1 nn 
l .UU 


1 nn 
l .UU 


or A A 

do— 44 


O.U/ (1 .U4 to y.uoj 


o. 1 O (1 .DO TO O.UU) 


o on -\ n oo\ 
o.Dl (1 .d\J tO 1 U.do) 


A R P.A 
40—04 


\ o.\ y [o. 1 u to 4o. yo) 


Q A~7 (R HQ tn 17 RR\ 
y.4/ (O.UO tO I / .DD) 


1/1 CY7 (A Q/1 tn AC\ 1Q\ 

i4.u/ ^4.y4 io 4u. i o; 


00+ 


on en /-\ n QQ tn QQ + 

ou.ou [ i u.oy to oy.oo;i 


1 R HQ /Q A Q tn QOA 
I O.UO (0.40 tO QKj.OQ) 


1 Q Q7 /R Qn tn R~7 7Q\ 

iy.y/ (u.yu to 0/ ./y; 


del lUfcJI 








Female 


1 .UU 


1 .UU 


i nn 
I .UU 


Male 


n OH lf\ C7 tr\ 1 AO\ 

U.yU (U.O/ TO \ Ad) 


n QQ (C\ ~7A tn 1 r i.A\ 

u.yy (u. / 4 to i .04; 


i 4c /ft w H 7Q\ 

l .1 0 (U. / / to 1 . / o) 


Marital status 








Single 


1.00 


■\ nn 
l .UU 


1 nn 
l .UU 


Couple 


0.94 (0.70 to 1 .28) 


n QQ l(\ Q1 tn 1 0-\\ 

u.yy (u.tsi to i .d i ) 


n oa /n 7Q tn 1 oo\ 
U.y4 (U. /o TO 1 .dd) 


Home ownership 








Own home 


1.00 


1 nn 

I .UU 


1 nn 

I .UU 


Do not own home 


1 .00 (0.71 to 1 .39) 


1 . 1 o (U.yo to 1 .4o; 


i 17 /n 7Q H 7C\ 

1.1/ (U./o TO \ JO) 


Dependent children (17 years old or less) 






No 


1.00 


1 nn 
I .UU 


1 nn 
l .UU 


Yes 


0.93 (0.57 to 1.51) 


U.DO (U.4 I tO U.O I ) 


n /n ah tn 1 m \ 
U.DO (U.4U to l .u i ; 


Have kidsxMale 


0.45 (0.18 to 1.08) 


n aq (d oi tn n Qn^ 
u.4y Lo u.yu; 


n re; ^n qq tn 1 at\ 
u.do ^u.^y lo i .4/ ; 


Fmnloved 








Yes 


1.00 


1 nn 

I .UU 


1 nn 

I .UU 


No 


1.53 (1.09 to 2.14) 


O OH l-\ QQ O QO\ 
d.Ol \ \ .OO tO d.Od) 


o 07 7c +r\ o nc\ 

(i .fo to ^.yoj 


UnemployedxMale 


2.48 (1 .43 to 4.30) 


1 1R /n QO tn 1 

1 . 1 O yJ.OtL tO 1 .007 


1 qq /n qo tn o nn\ 
l .do yj.od to ^.uu; 


Overweight or obese 








No 


1.00 


1 nn 
l .UU 


1 nn 
1.00 


Yes 


1.88 (1.41 to 2.50) 


1 .01 (1 .do to 1 .01 ) 


i QH /H yl O +/-» O 00\ 

1 .ol (1 Ad tO d.od) 


Activity 








Active 


1.00 


■\ nn 
1 .UU 


i nn 
1 .UU 


Moderately active 


1.69 (1.15 to 2.50) 


1 1 R (n an tn 1 A~7\ 
i . i o (u.yu LO I .4/ ) 


n ^n R9 tn 1 or\\ 


Inactive 


1 .90 (1 .34 to 2.70) 


1 or M nn tn 1 

I .*lO ( I .UU LO I .OO; 


1 OA /'n QA tn 1 RA\ 
I .^_4 ^U.y4 LO I .D4; 


Current smoker 








No 


1.00 


1 nn 
\ .UU 


1 nn 
l .UU 


Yes 


1 .06 (0.77 to 1 .44) 


n no /n 7c f« i ^ o\ 

u.y^ (U./o to i.io) 


i nn /n ~7~7 ^ oo\ 
1 .01 (U./ / to 1 .oo) 


Educational attainment 








Postsecondary 


1.00 


1 nn 
1 .UU 


1 nn 
1 .UU 


Some postsecondary 


1 .43 (0.83 to 2.45) 


n on /n t?o tn 1 oq\ 

u.yu (u.o*i to i.^yj 


n QQ /n CO tn 1 /17\ 

U.OC5 (U.D^i to 1 .4/ ; 


High school diploma 


0.86 (0.58 to 1.28) 


n Q1 (C\ 71 tn 1 1 ~7\ 

U.yi ^U./ 1 tO 1.1/; 


n qc /n ci tn 1 on\ 
U.C50 (U.D1 tO l .du) 


No high school 


1.10 (0.75 to 1.60) 


h ^ h /n nn 4-*-. h qq\ 
1.11 (u.yu tO 1 .oo) 


n oo /n cyi +/-. i no\ 

U.oo (U.o4 to 1 .Uo; 


Household income 








>$80 000 


1.00 


1 nn 


1 nn 

I .UU 


$60 000-$79 999 


1 .09 (0.74 to 1 .63) 


^ o/i /n n/i -\ cza\ 

1 .^4 (U.y4 to l .o4; 


i no /n 7c i cc\ 

i .Uo [U./o to 1 .oo; 


$40 000-$59 999 


1.11 (0.84 to 1.21) 


1 no /n 7Q tn 1 

\ .Vti \U. i y to i .oo) 


n qq /n f?0 tn 1 07\ 

u.oy [u.od to i .ii/; 


$20 000-$39 000 


1.76 (1.17 to 2.65) 


1 .do (u.y/ to 1 .OU) 


i no /n 7Q i /in\ 

i .Uo (U./o to i .4y; 


<$20 000 


1 .76 (1 .00 to 3.08) 


h ^ h /n on -\ co\ 
1 .1 1 (U.oU tO 1 .Od) 


i /i /i /n n7 o i /i \ 
1 .44 (u.y / tO ii. 14; 


Contextual variables 








Material deprivation 








Q1 


1.00 


1.00 


-i nn 

1 .00 


Q5 


0.69 (0.17 to 2.80)* 


0.60 (0.35 to 1.01) 


1 .38 (0.65 to 2.93) 


Social isolation 








Q1 


1.00 


1.00 


1.00 


Q5 


1 .20 (0.83 to 1 .74) 


1.06 (0.74 to 1.51) 


1 .07 (0.66 to 1 .74) 


Source: Census of Canada 2006; Canadian Community Health Survey 2007-201 1 . 




*'Yes' means reporting at least one of the four diseases. 






■f/The wide ranges of CIs for age are most likely due to the very small cell size, particularly for the youngest age group reporting a disease. 


illrban communities did not contain the lowest quintile of material deprivation. Therefore, this is the OR of the second lowest quintiie. 


separate effects. Moreover, the extent of negative influence 


employment provides more of supplemental income than 


of being unemployed seems 


to be more gendered in 


primary income in a household, while female and male 


urban communities. This may 


be because urban female 


employment incomes may 


contribute more equally to the 
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household income in non-urban communities. Further 
investigation is necessary to determine whether the differ- 
ential share of employment income contribution explains 
this phenomenon. 

The stronger effect of inactivity in urban communities 
could mean that town and rural respondents may engage 
more in types of physical activities other than leisure or 
commuting; thus, the overall activity level is underesti- 
mated. However, some studies 20 31 pointed to higher 
rates of obesity and overweight in semiurban (or semi- 
rural) areas, linking to the sedentary lifestyles, the lack of 
opportunities of physical activities and the need to drive 
long distances to work and amenities. 10 The prevalence 
of obesity in Nova Scotia is, in fact, lower in non-urban 
communities than in urban communities (data not 
shown). Measures of household-related activities can be 
incorporated 27 to improve the measurement. 

The additional protective effect of males having 
dependants in non-urban communities requires atten- 
tion. It should be noted that the estimates of the risks 
were somewhat unstable due to a small number of male 
respondents with dependants reporting a disease. 
Nevertheless, some studies found that childless men 
have higher risks of cardiovascular diseases, some 
cancers and premature mortality, linking to fertility and 
associated hormones as potential factors. 32-34 Risky 
health behaviours in fathers not living with children and 
childless men were also reported. 33 Conversely, males 
with dependants may tend to have biological and behav- 
ioural patterns that reduce the risk of some diseases. 

When the reference of gender was reversed, the ana- 
lysis of interaction (having female dependants) showed 
a damaging effect (OR 2.02 (95% CI 1.11 to 3.67) in 
towns — data not shown). This is inconsistent with the 
Canadian study which found a protective effect of 
females having dependants on hypertension. It is 
beyond the scope of this study to examine hypertension. 
The differences in age cut-offs of respondents and 
dependants, urban-rural inclusive versus urban-only 
study contexts, and inclusion of different variables in the 
respective studies (eg, stress level in the said study and 
employment in our study) may be the contributors to 
this difference. 

Unlike some of the previous studies, 35 36 community- 
level material deprivation (or social isolation) was not stat- 
istically significant for three of the diseases examined after 
accounting for individual-level characteristics. Nor was 
there cross-level interaction with gender. It could be due 
to a narrower difference between communities within the 
province in socioeconomic characteristics than cross- 
regionally. Nova Scotia is one of the less affluent provinces 
in Canada, and socioeconomic conditions are relatively 
homogeneous across communities. Similar studies else- 
where in Canada or internationally, where the differences 
in socioeconomic conditions are more prominent, may 
find a more significant influence of material deprivation. 

There are several notable limitations to this study. 
First, the health outcomes employed are self-reported. 



A recent study comparing administrative data and CCHS 
responses 37 found good agreement for diabetes and 
hypertension (k 0.8 and 0.66), but relatively poor agree- 
ment for stroke and acute myocardial infarction (k 0.36 
and 0.48) . It is unclear whether non-reporting tends to 
occur in certain groups or geographic types. Second, as 
CCHS is a cross-sectional survey, the cause-effect rela- 
tionships cannot be clearly determined. It is possible 
that some of those affected by chronic health problems 
lost employment, income or other resources, and moved 
to more deprived communities requiring lower living 
costs as the result. 38 Third, some potentially important 
risk factors were not included. The variable pertaining 
to alcohol consumption was not included since the ques- 
tion asking the amount of drinking (from which levels 
of drinking can be determined for each gender) was 
unanswered by many respondents (70%). Ethnicity and 
language-related disadvantages in health have been 
shown to exist in Nova Scotia, 39 40 but the proportions 
of minority ethnic and language groups are very small, 
and were not represented sufficiently in many communi- 
ties. Nor were aboriginal persons on reserves included 
in the survey. Fourth, some community and individual 
characteristics may be important for some diseases and 
not others, as seen in diabetes for which material depriv- 
ation and not settlement type (town) was a significant 
factor. Models for different settlement types could not 
run for individual diseases due to low frequencies. 

The small between-area variance observed indicates 
that, unlike most other provinces which are much larger 
in geographic size and include very remote regions, 
community environments are not substantially dissimilar 
in Nova Scotia. In spite of this, the findings of this study 
support the view that urban-rural differences matter in 
the investigation of small-area health inequalities. 11 
Evidence produced at small-area levels such as the 
neighbourhood or community is necessary to identify 
target subpopulations for programmes and policy inter- 
ventions on a regional scale. Ways to devise meaningful, 
comparable small-area units for a 'global' comparison 20 
of all communities across the whole of a region should 
continue to be explored. 
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